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Summary
Background: Infective endocarditis (IE) is known as a life-threatening disease, with bacteremia-
inducing dental procedures considered to be one of the major factors. Thus, prevention of IE
onset with antibiotics is widely recommended. Guidelines composed in the USA for prevention
and treatment are well known, while the Japanese Circulation Society recently presented their
own guidelines. On the other hand, there are few studies of the general knowledge of dentists
regarding IE prevention.
Methods and results: Questionnaires were distributed by postal mail to dentists who gradu-
ated from the Osaka University Faculty of Dentistry. Those with special backgrounds, such as
oral surgeons, anesthesiologists, and orthodontists, were excluded. We analyzed a total of 159
questionnaires that were returned by the owners and staff of private dental clinics through-
out Japan, whose careers as dentists ranged from 5 to 53 years. Approximately 90% reported
encountering fewer than several patients at risk for IE per year and only 40% of the respondents
were aware of the guidelines for its prevention. Furthermore, only 23 dentists reported the use
of amoxicillin for prevention of IE, with diverse dosages and timing noted.
Conclusions: These ﬁndings suggest that promotion of guidelines for prevention of IE to gen-
eral dentists is important, although the frequency of cases encountered by general dentists is
extremely low.
Car© 2011 Japanese College of∗ Corresponding author. Tel.: +81 6 6879 2961;
fax: +81 6 6879 2965.
E-mail address: ooshima@dent.osaka-u.ac.jp (T. Ooshima).
I
I
o
e
i
0914-5087/$ — see front matter © 2011 Japanese College of Cardiology.
doi:10.1016/j.jjcc.2010.09.001diology. Published by Elsevier Ltd. All rights reserved.
ntroductionnfective endocarditis (IE), a well-known disease in the ﬁeld
f dentistry, is initiated by bacterial adherence to pre-
xisting damaged valves during transient bacteremia, which
s considered to be mainly caused by invasive dental proce-
Published by Elsevier Ltd. All rights reserved.
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ures, although it remains controversial [1—5]. The aortic
alve is more frequently affected, followed by mitral valve,
hereas tricuspid valve involvement is considered to be
are [6]. In a review of cases published between 1993 and
003 presented by Moreillon and Que [4], the median inci-
ence was 3.6 per 100,000 of the general population per
ear, while the median in-hospital mortality rate was 16%.
n addition, a retrospective observational cohort study of
apanese patients with congenital heart disease from 1997
o 2001 showed that in-hospital mortality was 10% with the
resence of heart failure one of the most important risk fac-
ors [7]. A more recent survey reported that staphylococci
re more often identiﬁed in western countries, whereas oral
treptococci are regarded as the major pathogens in Japan
4,8—12]. It is considered that bacteremia is induced by
nvasive dental procedures, such as tooth extraction and
eriodontal surgery, and antibiotic prophylaxis given prior
o performing such dental procedures to patients at risk
or IE has been recommended, with amoxicillin the major
ral prophylactic regimen recommended in guidelines for IE
revention [9,13,14].
Guidelines for the prevention of IE have been modiﬁed
ased on updated knowledge obtained by clinical and basic
cience studies. Those proposed by the American Heart Asso-
iation are the most well known and the most recent version
as presented in 2007 (AHA2007), which was dramatically
hanged as compared to the previous version presented in
997 (AHA1997), in order to more clearly deﬁne when IE
rophylaxis should be used and provide more uniform and
onsistent global recommendations [14]. The most notable
hanges in AHA2007 are that prophylaxis prior to dental
rocedures is considered reasonable only for patients with
nderlying cardiac conditions associated with the highest
isk of an adverse outcome from IE, as well as for dental
rocedures that involve manipulation of gingival tissue or
he periapical region of the teeth or perforation of the oral
ucosa in such patients [14].
The ﬁrst guidelines for prevention of IE published in
apan (JCS2003) were presented by the Japanese Circu-
ation Society [9] based on the results of a nationwide
urvey held in 2001 and 2002 [8], which was then updated
n 2008 (JCS2008). Individuals at risk for IE designated in
CS2003 and JCS2008 are similar to those in AHA1997. As
or dental procedures noted to be at risk for IE in JCS2003
nd JCS2008, there are no signiﬁcant differences between
hem, with invasive dental procedures with bleeding rec-
mmended for consideration. However, JCS2003 notes that
he dose of amoxicillin might be reduced according to body
eight, whereas the description in JCS2008 was changed
o note that such a reduction ‘‘is possible.’’ In the present
tudy, we conducted a survey of Japanese dentists to obtain
nderstanding of their knowledge regarding the prevention
f IE in cooperation with the Osaka University Faculty of
entistry Alumni Society.
ethodsubjects
e sent questionnaire forms by regular mail to dentists
ho were members of the Osaka University Faculty of Den-
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istry Alumni Society in June 2010. Staff members of Osaka
niversity Faculty of Dentistry and Dental Hospital were
xcluded. Survey forms were sent to approximately 2200
entists living throughout Japan, with 215 completed ques-
ionnaires returned. We carefully selected questionnaires
hat were completed by general practitioners who were
ither the owners or staff members of a private clinic.
rthodontic specialists (n = 7), anesthesiologists (n = 4), oral
urgery specialists (n = 31), and a radiologist (n = 1) were
xcluded, as we hoped to reveal the common knowledge
f clinical dentists in Japan. Thirteen dentists who returned
questionnaire did not include their background informa-
ion. Finally, 159 completed questionnaires were selected
or analysis, which had been returned by dentists with a
areer range of 5—53 years (median 24 years).
uestionnaire
ig. 1 shows the questionnaire, which was composed of 7
ajor questions areas. Question 1 focused on the back-
round of the dentist, in order to specify which of the
espondents met the exclusion criteria. Questions 2 and 3
ueried regarding the frequency of encountering subjects
t risk for IE and how they were treated. In question 4, we
nquired regarding what kind of guidelines for prevention of
E (AHA1997, AHA2007, JCS2003, and JCS2008) the dentist
as aware of and which applied to their own daily practice.
uestion 5 asked how patients were designated at risk for IE
nd the dental procedures used in those cases. In question 6,
e sought the opinion of each dentist regarding the validity
f antibiotic administration for prevention of IE. Finally, in
uestion 7 we asked them to freely describe what they con-
idered to be important in the ﬁeld of dentistry with regard
o IE.
esults
requency of dental treatments for patients at risk
or IE
hen asked how often the dentists encountered patients at
isk for IE, the most frequent answer (approximately 60%)
as ‘‘several cases per year,’’ while approximately 30% of
he dentists had no experience with patients at risk (Fig. 2).
he rate of dentists who treated such patients several times
er month was 8.9%, while a very limited number answered
hat they treated such patients several times per week or
lmost daily. Among dentists who encountered patients at
isk for IE, approximately 40% performed dental treatments
t their own clinic, while half of the dentists noted that they
reated them at their own clinic or referred them to another
linic (Fig. 3). In addition, 7.3% of the dentists answered that
hey did not treat such patients, but rather referred them
o another clinic.eneral knowledge of guidelines for prevention of
E
pproximately 40% of the dentists answered that they
ere familiar with at least one of the queried guide-
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Questionnaire regarding prevention of infective endocarditis
Q1. General information. 
Year of DDS degree (                    ) 
General practitioner / Private clinic staff / Staff of hospital / Other (                    )
Specialty (                                        )
Q2. How often do you encounter patients who are at risk for infective endocarditis?
A) Never  B) Several cases per year  C) Several cases per month
D) Several cases per week  E) Almost daily
Q3. Do you treat patients who are at risk for infective endocarditis?
A) Yes.  B) No, I refer them to other clinics.  C) Both A and B
Q4-1. Are you aware of the following guidelines for prevention of infective endocarditis?
Please select all of the guidelines you are familiar with (multiple answers are possible).
A) AHA1997  B) AHA2007  C) JCS2003  D) JCS2008
AHA; American Heart Association, JCS; Japan Circulation Society
Q4-2 Which do you apply for treatment of your patients? (          )
Q5-1. In your daily practice, how do you designate patients at risk for infective endocarditis?
A) Based on the guidelines  B) Based on comments from their primary physician  
C) Based on comments from the patient
D) Other (                                                                                                            )
Q5-2. In your daily practice, how do you designate dental procedures at risk for infective 
endocarditis?
A) Based on the guidelines  B) Based on comments from their primary physician  
C) Based on comments from the patient
D) Other (                                                                                                            )
Q5-3. Please explain the antibiotics that you use for prevention of infective endocarditis.
Name (                                                  )  Amount (                                                  )
Timing (                                                  )
Child cases (                                                                                                         )
Q6. Do you think that an antibiotics prescription is necessary for prevention of infective 
endocarditis?
A) It is definitely needed.
B) It is partially needed due to the estimated presence of cases without need.
C) It is not needed at all.
D) Other (                                                                                                               )
tive e
e useQ7. Please write your opinions regarding infec
Figure 1 Questionnairlines (AHA1997, AHA2007, JCS2003, JCS2008) (Fig. 4). The
most familiar was reported to be AHA1997 (approximately
50%), while JCS2008, AHA2007, and JCS2008 were known
by approximately 30% of the dentists. One dentist noted
Several per month
(8.9%)
Several per week
(1.2%)
Almost daily
(0.6%)
None
(29.6%)
Several cases per year
(59.8%)
Figure 2 Frequency of patients encountered who were at risk
for infective endocarditis.
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indocarditis and related dental treatments.
d in the present study.wareness of guidelines provided by the Japanese Society
f Chemotherapy. Among the 4 guidelines noted in the ques-
ionnaire, the most frequently applied in daily practice was
eported to be AHA1997, followed by JCS2008, both of which
Other clinic
(7.3%)
No response
(1.8%)
Own clinic
(41.3%)
Own clinic 
and/or other
(49.5%)
igure 3 Place for dental treatment of patients at risk for
nfective endocarditis.
126 K. Nakano, T. Ooshima
Guidelines applied in daily practice
Familiar with guideline contents
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(42.8%)No
(57.2%)
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Figure 4 Knowledge regarding the guidelines for prevention of infective endocarditis.
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Figure 5 Designation of patients at risk and dental
ere approximately 30%, while AHA2007 and JCS2003 were
pplied by less than 20% of the dentists.
eneral approaches for patients at risk for IE
pproximately 60% of the dentists replied that they referred
o the advice of a medical doctor for designation of patients
t risk for IE regarding dental procedures associated with
E (Fig. 5). On the other hand, only 20% of the dentists
nswered that they were the one who designated their
atients at risk for IE and dental procedures associated with
E by use of the guidelines. In addition, the rates of dentists
ho asked patients whether they had been designated at
isk for IE and were aware of procedures associated with IE
ere approximately 40% and 20%, respectively.
T
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t
bdoctors
edures related to the onset of infective endocarditis.
mportance of guidelines for prevention of IE
ore than 90% of the dentists considered that antibiotic
rophylaxis is important for prevention of IE, while approx-
mately 40% answered that they felt no necessity in some
ases (Fig. 6). Only 1 dentist answered that antibiotic pro-
hylaxis is not required, while the remaining described
othing or stated that they could not answer the question.
revention of IE in daily practicehere were only 23 dentists who answered that they use
moxicillin for prevention of IE, while the dosages and tim-
ng were diverse (Fig. 7). The most frequent answer was
o administer amoxicillin once ranging from 30 to 120min
efore performing treatment. The amount of amoxicillin
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Definitely 
needed 
(51.4%)
No need 
(2.1%)
Others
(7.0%)
Partially 
needed 
(39.4%)
Figure 6 Consideration of necessity for current approaches
for prevention of infective endocarditis.
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Figure 7 Protocol of amoxicillin administration by 23 dentists. Clo
There was 1 dentist who did not answer the protocol.127
rescribed was reported to range from 500 to 2000mg. One
f the dentists noted that they refer all cases to a medi-
al doctor for the antibiotics prescription. In addition, there
ere 5 dentists who answered that they prescribe antibiotics
o be taken multiple times before treatment. Of those, 3
oted that they ask the patients to take amoxicillin before
reatment as well as 2 or 3 days after treatment, while 1
sked the patients to take amoxicillin 1 day before treat-
ent only and another 1 day after treatment only. Table 1
ists the antibiotics prescribed by the dentists who replied
o the present survey. The most frequently used antibi-
tics were cephems, followed by penicillin, although several
entists prescribed macrolides, azithromycin, and newly
ntroduced quinolones for prevention of IE.
ther comments related to dentistry and IE
here were various comments given in reply to the ﬁnal
uestion, which revealed that most of the general dentists
ere not aware of the presence of guidelines for preven-
ion of IE. Others noted that guidelines to be used in the
eld of dentistry should be produced by dentists in cooper-
tion with medical doctors, so that the detailed categories
elated to risky dental procedures could receive focus based
tment)
tment)
treatment)
/day
t (60 min before treatment)
atment)
 home)
Amount unwritten
750 mg/day
atment)
tment)
l doctor (60 min before treatment)
750 mg/day
48 hrs after 72 hrs after
re treatment)
 treatment)
fore treatment)
tment)
atment)
atment)
atment)
e treatment)
sed circles indicate the timing allowed for taking amoxicillin.
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Table 1 Antibiotics used for prevention of infective endo-
carditis by 121 dentists who perform dental treatment for
subjects at risk.
Antibiotics Number of casesa
Cephems 51
Penicillin 40
Macrolides 9
Azithromycin 3
Newly introduced quinolone 2
Faropenem sodium 1
Tetracycline 1
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aConsultation with medical doctors 3
No description 22
a Multiple kinds of antibiotics were noted by 10 dentists.
n patient tooth conditions. On the other hand, some of the
entists considered that IE might be caused by invasive den-
al procedures and recommended that scientiﬁc evidence
e accumulated to update the guidelines. In addition, some
entists anticipated that most patients categorized at risk
or IE were not aware of the risk, which led them to rec-
mmend that dissemination of appropriate information to
t-risk patients be done in case they later undergo den-
al treatment related to IE. Finally, some dentists proposed
hat routine dental hygiene procedures should be pro-
ided for patients at risk for IE, whereas others speculated
hether those dental procedures were possible risk factors
or IE.
iscussion
ental caries and periodontitis are regarded as two major
iseases in the ﬁeld of general dentistry, both of which are
nown to be caused by pathogenic oral bacterial species
15—17]. Furthermore, it is also well known that oral strep-
ococci including pathogens related to dental caries and
everal different periodontopathic bacterial species are
ausative agents of IE [4,18]. However, there is only lim-
ted information regarding IE that has been disseminated to
entists, especially general dentists serving in community
linics, which may prevent them from understanding effec-
ive preventive procedures to avoid onset of the disease.
In the present study, we analyzed the current state of
ommon knowledge regarding IE among general dentists in
apan. In order to obtain information from dentists with a
ide age distribution, we sent questionnaires to individuals
ho graduated from Osaka University Faculty of Dentistry
ver the past 6 decades, which included dentists with vari-
us backgrounds, such as owners and staff of private dental
linics, hospital staff, and those conducting basic research,
ncluding some who specialized in oral surgery and general
nesthesia as well as orthodontics, but did not serve as den-
ists for general treatment of dental caries or periodontitis.
ince most of the dentists queried were owners or staff of
rivate clinics and served as general dentists, we focused on
heir answers to analyze the general knowledge of the dental
ommunity regarding prevention of IE in daily practice.
We enquired regarding the experience of each dentist
ith encountering patients at risk for IE. It should be noted
m
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hat the phrase ‘‘at risk’’ can be ambiguous since no spe-
iﬁc deﬁnition was provided in the questionnaire, which
ay have affected the results to some extent. Our ﬁndings
evealed that approximately two-thirds of general dentists
ncounter several patients at risk for IE each year, whereas
0% do not encounter any such cases in their daily prac-
ice. This low frequency could be one of the reasons why
any dentists do not have special knowledge regarding the
revention of IE. In addition, 7% of those queried noted
hat they refer such patients to other clinics and another
0% treat only limited-risk patients. In addition, our results
howed that only 40% of the dentists who answered the ques-
ionnaire knew at least one of the guidelines presented by
he American Heart Association or Japanese Circulation Soci-
ty. We speculated that younger dentists would have greater
wareness of the guidelines. However, the percentage of
entists who knew at least one of the guidelines was sim-
lar (40—45%) in 4 groups divided by career length (5—15,
6—25, 26—35, and more than 36 years) (data not shown),
ndicating that understanding of the guidelines is poor in all
enerations of general dentists. Since IE is a life-threatening
isease and dental procedures have been shown to be major
auses, it is important to teach the appropriate methods
o general dentists for IE prevention, and the guidelines
long with other related materials must be distributed in
wide-ranging manner.
It is very important to be aware of the presence of heart
isease in patients prior to dental treatment. When the
atient is referred by a cardiologist, the condition is gener-
lly known. However, the number of such cases is speculated
o be small, as patients often visit dentists directly with-
ut any referral. Therefore, education regarding the risk
or IE caused by dental treatments is important for at-risk
atients. The present survey showed that approximately 60%
f the queried dentists referred to medical doctors for des-
gnation of patients at risk for IE as well as dental procedures
elated to IE, whereas only 10—20% of those noted that they
esignated patients after referring to the guidelines for IE.
his low rate of utilizing the guidelines could be derived
rom not only a lack of their promotion to the dental com-
unity, but also from difﬁculties in understanding systemic
onditions related to IE. Thus, some of the dentists noted
hat they wished to see guidelines for prevention of IE pro-
uced that speciﬁcally relate to the ﬁeld of dentistry. We
hink that it is important to establish guidelines in coopera-
ion with a large number of dentists who understand dental
rocedures that can lead to bacteremia. It is surprising that
nly about 40% of the dentists answered that they under-
tand the current protocols for antibiotic prescription for IE,
hich indicates that there is limited information available
howing the validity of antibiotic administration for preven-
ion of this disease. Clinical research using human subjects
ould be performed with the cooperation of medical doctors
nd dentists in Japan until the next version of the guidelines
s produced.
Although the guidelines for prevention of IE state that
moxicillin should be the ﬁrst choice as an oral regimen,
ost general practitioners noted that they use a vari-
ty of other antibiotics, such as cephems, macrolides,
zithromycin, with amoxicillin selected only by 23 of 121,
hich might be derived from a limitation of available antibi-
tics at their clinics. In addition, only one-third of the
R[
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dentists use penicillin for prevention of IE. On the other
hand, a nationwide survey of cardiologists in Japan revealed
that 73.2% of them selected penicillin as oral antibiotic med-
ication for prevention, followed by the cephem group of
antibiotics (18.0%) [11]. It is possible that many dentists are
not aware of the guidelines recommending amoxicillin. In
addition, even when amoxicillin was selected in the sur-
vey, the dosage and administration period were shown to
vary among the dentists, which may also have been related
to the low awareness of the contents of the guidelines.
Thus, it is important to consider approaches for educa-
tion of general dentists regarding the guidelines, although
cooperation between dentists and medical doctors will be
important.
The concept of prevention of IE is controversial, as some
insist on the necessity of antibiotics, while others propose
no need for such administration [1—5]. The present survey
shows that general dentists tend to have similar opinions. It
should be noted that one of the responding dentists expe-
rienced a case of IE after extraction of the primary lateral
incisor from a child, in whom the existence of heart disor-
ders was clariﬁed after the onset of IE. That dentist wrote
that the parents of the child severely criticized the dental
procedures used, even though they were not aware of any
systemic condition in the child prior to visiting the clinic.
Most of the dentists noted that they prescribed antibiotics
because they wished to protect themselves in case of the
onset of IE, although others insisted that the system of
unnecessary antibiotic prescription be abolished. It is very
difﬁcult to provide correct information for the prevention of
IE at the present time. Thus, cooperation between dentists
and medical doctors to construct better guidelines for IE
that reﬂect the current situation should lead to better pro-
motion of such guidelines and allow more general dentists
to apply them in their daily practice.
Conclusion
Some of the queried dentists were aware of the guidelines
for prevention of IE, while others were not. We conclude
that these guidelines have not been adequately promoted to
general dentists who provide dental treatments to patients
at risk for IE, even though the frequency of encountering
such cases was estimated to be extremely low. Never-
theless, most of the dentists who answered the present
questionnaire expressed a desire to learn appropriate meth-
ods for prevention of IE supported by evidence. Therefore,
it is very important to encourage collaboration among den-
tal and medical specialists in regard to the treatment
of IE.
Acknowledgments
We thank Dr Yoshinobu Onoue, President of Osaka University
School of Dentistry Alumni Society, as well as the members
who completed the questionnaires. This study was supported
by a Grant-in-Aid for Scientiﬁc Research (A) 19209063 from
Japan Society for Promotion of Science, from the Ministry
of Education, Culture, Sports, Science and Technology of
Japan.129
eferences
[1] Roberts GJ. Dentists are innocent! ‘‘Everyday’’ bacteremia is
the real culprit: a review and assessment of the evidence that
dental surgical procedures are a principal cause of bacterial
endocarditis in children. Pediatr Cardiol 1999;20:317—25.
[2] Seymour RA, Lowry R, Whitworth JM, Martin MV. Infective
endocarditis, dentistry and antibiotic prophylaxis; time for a
rethink? Br Dent J 2000;189:610—6.
[3] Ako J, Ikari Y, Hatori M, Hara K, Ouchi Y. Changing spectrum of
infective endocarditis: review of 194 episodes over 20 years.
Circ J 2003;67:3—7.
[4] Moreillon P, Que YA. Infective endocarditis. Lancet
2004;363:139—49.
[5] Wahl MJ, Pallasch TJ. Dentistry endocarditis. Curr Infect Dis
Rep 2005;7:251—6.
[6] Lourenc¸o S, Caeiro F, Ramos A, Pacheco M, Malhado JA. Aortic
and tricuspid endocarditis due to Streptococcus gallolyticus in
an immunocompetent patient with a normal heart. J Cardiol
Cases 2010;1:e95—7.
[7] Yoshinaga M, Niwa K, Niwa A, Ishiwada N, Takahashi H, Echigo
S, Nakazawa M. Japanese Society of Pediatric Cardiology and
Cardiac Surgery. Risk factors for in-hospital mortality during
infective endocarditis in patients with congenital heart dis-
ease. Am J Cardiol 2008;101:114—8.
[8] Nakatani S, Mitsutake K, Hozumi T, Yoshikawa J, Akiyama M,
Yoshida K, Ishizuka N, Nakamura K, Taniguchi Y, Yoshioka K,
Kawazoe K, Akaishi M, Niwa K, Nakazawa M, Kitamura S, et al.
Current characteristics of infective endocarditis in Japan: an
analysis of 848 cases in 2000 and 2001. Circ J 2003;67:901—5.
[9] Miyatake K, Akaishi M, Kawazoe K, Kitamura S, Nakazawa
M, Nakamura K, Niwa K, Yoshikawa J, Yoshida K, Ishizuka
N, Nakatani T, Mitsutake K. Guidelines for the prevention
and treatment of infective endocarditis (JCS 2003). Circ J
2003;67(Suppl. IV):1039—110 (in Japanese).
10] Niwa K, Nakazawa M, Tateno S, Yoshinaga M, Terai M. Infective
endocarditis in congenital heart disease: Japanese national
collaboration study. Heart 2005;91:795—800.
11] Niwa K, Nakazawa M, Miyatake K, Tateno S, Yoshinaga M,
Japanese Circulation Society (JCS) Joint Working Groups for
Guidelines for Management of Infective Endocarditis. Japanese
Society of Pediatric Cardiology and Cardiac Surgery Joint
Working Groups for guidelines for prophylaxis, diagnosis and
management of infective endocarditis in patients with con-
genital heart disease. Survey of prophylaxis and management
of infective endocarditis in patients with congenital heart dis-
ease: Japanese nationwide survey. Circ J 2003;67:585—91.
12] Ishiwada N, Niwa K, Tateno S, Yoshinaga M, Terai M, Nakazawa
M, for The Japanese Society of Pediatric Cardiology and Cardiac
Surgery Joint Working Groups for Guidelines for Prophylaxis.
Diagnosis and Management of Infective Endocarditis in Patients
With Congenital Heart Disease. Causative organism inﬂuences
clinical proﬁle and outcome of infective endocarditis in pedi-
atric patients and adults with congenital heart disease. Circ J
2005;69:1266—70.
13] Dajani AS, Taubert KA, Wilson W, Bolger AF, Bayer A, Ferrieri
P, Gewitz MH, Shulman ST, Nouri S, Newburger JW, Hutto C,
Pallasch TJ, Gage TW, Levison ME, Peter G, et al. Prevention
of bacterial endocarditis. Recommendations by the American
Heart Association. Circulation 1997;96:358—66.
14] Wilson W, Taubert KA, Gewitz M, Lockhart PB, Baddour LM,
Levison M, Bolger A, Cabell CH, Takahashi M, Baltimore RS,
Newburger JW, Strom BL, Tani LY, Gerber M, Bonow RO, et
al. Prevention of infective endocarditis: guidelines from the
American Heart Association: a guideline from the American
Heart Association Rheumatic Fever, Endocarditis, and Kawasaki
Disease Committee, Council on Cardiovascular Disease in the
1[
[
[
Microbiol 2009;4:891—902.30
Young, and the Council on Clinical Cardiology, Council on Car-
diovascular Surgery and Anesthesia, and the Quality of Care
and Outcomes Research Interdisciplinary Working Group. Cir-
culation 2007;116:1736—54.
15] Selwitz RH, Ismail AI, Pitts NB. Dental caries. Lancet
2007;369:51—9.
16] Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal dis-
eases. Lancet 2005;366:1809—20.
[K. Nakano, T. Ooshima
17] Nakano K, Ooshima T. Serotype classiﬁcation of Streptococ-
cus mutans and its detection outside the oral cavity. Future18] Nakano K, Taniguchi K, Ooshima T. Oral bacteria detected in
the hearts of patients with valvular diseases. In: Bennington
EH, editor. Horizons in World Cardiovascular Research, vol. 2.
Hauppauge, New York: Nova Science Publishers; p. 143—63.
